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[«#>l i ] Simmy 7 a*7 vsAfrhmmbtctiv 
is? yz-j*t lx ©I4ft£irr S U — 9* **»m« u 

>XT3iJj(-hU £©3yy-h3*i?<:U-1f3fc£ 
3fc«f^^«tAStt*-L«>/c&. SaMl^XtC-CilWt* 
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•5 <fc 5 «c L fcn y A - * 7 u -Y SBCDKM-^SK 
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fcSjffl ofc 2-^dh© 5 %si>^rcDfi*siR-r s c <t * 
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4 0. C©it^;££^;»J:7y ^'TU^teAS*1±L-to 
S«fc5tc0fcayy-*TU^^S{C*j|,>-C. B>fl2S*ttJ 
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0. M&m7 7A*7l'A\is&V : $3(M-?7A*7l> 
A5itm l©II*|S]*'6m/c0 2 (a) ^-r«fc^{C. 
40 2tScMfe/c->ya>Sg6 a. 6 bffflK:£gfc©*»iOU 
*- F*5r-f'M a. 5 a *##LT^fiS3n. 
»tffiffliJ¥S v -fi>ni/>X2 SO'g^fflJv OOU>X 
4{tttiESift2 5 0 jum©U>X2 a. 4a*S^R53 
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^mme t ]K^fc3-a-sc4«:j:-o-c. 
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s<h-ecw:AW*rs u-if tr-Aoe-A^xx hi 

(2wl) *— gC$i*£C<L (*V7V>#) AJIST* 

[o oo 8 ] JW^**y^y>^*jEfllK:tf 5cc«. w 

*3S^ (L) ©l/2<DffiBK:U>X2a3&>6a«Ofc 

wj¥tg v odu> xffi® jep e> - a * x * h * -c©ra 

PB(dl) =L/2£ft*t±#£*r*a. 
[0 00 9] 

ro*&g (L) fe^br*. Hiccfoor, 

*X-r^^TU-r©lBBROiaiHS*lmm (7U*f©l 
24 mm) , »aMHRC«W^©¥«v-f U>X£ 
**^**7U^£©BBIB*2mm£'r££* *7y-T 
^ (A 1 ) frhmM\sX%y r 4 (B4) GCAJtrS 
U-1f*0*BSfitt8mm+3mmr«fcfi<, *7 7 
-f'< (A 4) *6ffl»LtJ67 7-f/< (B 1 ) CCAIt-T 
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X2 ajfc&a*ffl!lU>X4 a«:Mau-1f*«fcr-A»> 
xx h*WUC(E>tf-A^xx hcDftg (di) tt*ffcH 
K7 7 -/^l a»<fc#ffi«U>X2 aiOBBPH (do) 

Bft <L) aatffc-rSi. o2 0S*ffiiJU>X4a<D{i 
I^^^^-C£6fcWrSi, S*WlU>X4a^ 
io 6ffl/cU-lf*cDfc*-A^x>; h2w2<D{£g4>^{tU 

tf-A^XX F2w2CDftg<b§*ffllJ*7y -f^5 a<D*flS 

BiaWti, < ft*. 

[0 0 1 1 ] Sfc, 7 7 ^7H1, 5£¥«W* 

ftoT<& 0 «ISft3&J»Si367r-f^O 
;K<t U>XttM>£#XU££D£C<h$Cft£ 0 
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[ra*»ifcr*fca&©*®] ±Ki/fc<fc5cc -»<d 

20 h*KR*4RiAU *<D3y^-h*R*«:*«ft«i 
«8» : F-*jfAL/r*««ru-r*^*-^*ffi«'r* 
HL *»^^©ttm»^Afifflt. ffABKffiftK: 
J: or, 36Bfi>^«««fri6-ftifc»), SOBrr*t:£ 

c©j:5a*B«»*#5=iyy-Fru-f 
*¥X<c#tsT. «fti»l^*»«*ac£jw*H 

Ate®, »JfflJ^fl«c«fcoT % *B^&«Rftft»6 

■rtifco, sattr*raH»¥«^^^ou>x*Mt^ 

«teCC|R&-i\ Htt»ft4WKttu>X <jE©^7-*» 
30 -o/cU>X) *fflc^*^lKCCfe-gitac£T?*S. 1/ 
toWot, COJ:5ft**»CcatbT. *Sft^tf-^ffi 
*t§«T£ c £ &#ifi<Dg ftr * £ 0 

[0013] *HK©*<fc©Wa*JW»'r*fc»*»9B 

cDSfrWft«l««. *«««^*«^fc=i yy-*ru 

^««*K^SK*fcO. »ffl«*7T-/^i3B6W 
*7 7 -f /«Dfi*b««:J: ot«tr53BW (L) * 
(La) ftfWWJu>xr=iy 

y- hStlfcU— !f*Ofcf-A»?xX hO*fWWJU>X 
^6(DSE«3&s (La/2) £ft4»lMB7y -T^T U-/ 
40 £»ffiWJU>X£OHIW (do) ^tHT^^^CCL 

[0014]«t tf*©hf-A^XX FOMtBff 
U>Xjfe6©ffi« (dl) ^ (La/2) iftSftfttHW^ 
y-f^ru-f£»a«b>X£©IH» (do) «2-5# 
SE-r^^, SC^CD (do) *afiWU^**OTB*Bfi 

^cc»r 4#PA«5fe©3i5<t*/hs < -r a c # a 

>x<bbrw^p«v-r ^pu>x©f6(c, ^su>x^ 
u > Xft £cd^iM u > X, ¥S#[«j/a8? a 
50 9 FU>X % *#^®Jr^ : m^SU>Xft£cDSSf 
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[0015] ffiim®fm*i**<D$bm)imicJ:^-r:tii 
[0016] ^(D^2©SWf**^0igCCj: 

iEI4ttiffl!PF«v-f * p u>xst;§Mlf|j-7^ ;> a u 10 
fc> S*affl"JXi*^fePi¥«-5' -f * a u > X©-$&£ b < 
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I1M12 (a) «:^bfcfi^«dgi|Bl«-CS)2, 

[0018] {SO. *fffl(|ij*7 r -f * 1 a £*fffiffiiFP& 20 
*nU>X2 t<D^^jtJC-3^-C«ia2 (b) * 

fc« (c) K^-TJ:5fc&R£JraASC£#-CSS. W 
02 <b) (Cit{i|K:*-,t(JHK7T-f^ , l 

a ©*» i c ommK.^ i &rz>mm\ 3 m •? -f*au> 
X2offiB*we-rscfc2~i 0' ra£H*u«>-tt,> 



: r» 2 ft©-? -c * o u >xr u -r <o &t>axmaim 
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>x*s^^^ot:fc-eti(c^-rsc<!:^-ct-5o 

St) lft-CNA = 0. 2fc6«. 2tStteO^*D#SC<t 
-CNABS&O. 4{Cfc£. ft. ±ie©*7r-f^£¥« 

f«7 * n u >X(c fepSffl-c^ 5„ 
[00 1 9] mfsBl/ZcJ:^^. S*tH(fJ^7 r -f ^ 1 a*> 

Zlkmt. dl=L/2tTZCt-e$>2>. tit, ii 
•^7>t-A©t^-A^x* KDU>X{C<fc£^ 
AStflJJ^i* US (2wo) , U>X-C^8s^©'5x 
* hits (2wD . U>X©^*JSSt ( f ) . jfcB 
(A). AJWfflJ^x^h£U>XP^ffi|^ (do) . U> 

(i) . (2) -esiSfts. <##:£i§£ r^fui^tt 
*> j > 

[0020] 
[5£1] 

(^'(f) - -(- t) 

[002 1] 
[5£2] 



[0022] cnes ok ( 2 ) 1 . 

5 5 Mm, 77 -f/*©*— A —A* KSl 0. 5 m 
m, ffi-7^PU>X(DfeM7 0 0 /imi L/ci 

[002 3] — ^5teS4&t^L/cf!aPI (do) <b 
mm (di) <DBB^4*^^y>^ffi©RHS"CSiW 

l/£0t£>*k cft6<£>0#>£>, RBH (do) ©*fc>h 

SlMH (*Wt«7 OOymlg) U 

r«5Xi, hps (di> *>^ft&coft-t*# 
[0024]-^ «raM><fc9K: % 

y>y*ttiltjWt*0, _LSE**0rCLa=8m 
mr&tltf, dl=4mm£-r5C<!:CC&9, Cti*-^ 
Tt^doCD^^S; ( 1 ) #>62o (i4TOdo-2=7 
25.4um<!: do-4=823.1//m) *s66tl^o 
[0 02 5] H5«c^rJ:5«:, ffeofll (do- 



(do- 3) -CS*tf-A^x* KDfl[«^gjfeffiff« 

y>yt?»4K BP*. SM^r^ATI/-/ (ftffflfflJ 
40 7 7 -T^T U-T <bl^D^- -Y KSl 0. 5um 

[002 6] c©^fc»-r S#A«jfc (JB^t? ) 
tt, JjaS (2) ?:2oWS7^ai,>X7U^C 
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[0027] 
50 [5£3] 
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[002 8]S(3) ©z^i^ Y&MCD^myy 10 

( 1 ) *2E*-rc&tcJ:oT#«>e>ft'5. xo&t:- 

[0 02 9] C©<t5«ca (3) M^t, ±EAJWW 
^x* h<t U>XR8ffigi (do) 02*frCC»br3B8 
A (L) 0^ttni«LT»A^*«»fc^©3Ma6 
-C&£ 0 COH63^6 (do) <D2$ktt<D5%m^J?& 

I^cny^-^ru^ggJc^-pr^ MttMK^r 20 

(L) #»tLrU*5. ^bT^gg (L) 3&«<tr 
3^hf-Atfx* hffi«rt*£{tU Xl/«D^ ( CCD 

LXm^om (do-2) o$OI65Sfi?!I©JS^3:725.4 

[003 1 ] miizmmmmic&z^vj-ZTujm 30 

tt, l*ffl{Pi¥S^^^nu>X2R(^S^lfJ^-Y^nu 

[0 03 2] BufBU/c^^Cc, 7r^<71/^?«7 

oT<£ 0 3^fc»U¥«v-f *PU>X© 

P>X^i>#XU£C<Lk:&& 0 
[003 3] H9B»tH«v-f ^nu>XiSB6«v-f 

* n u > xcor n^r^i i mxmtk t <omm^r v^v 40 

T£>9, rti©*fif3WH8 (a) KSVj\fc5«:, MtBffJ 
JpBr*-/ U>X2 ±giiash>-f * a U>X4 <br3fe 
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2dU>X) (CSiU-lfJKeDJtBSSW^ffl (La) * tf-A^x* h *r©HPH (di) i©H«4* 
**tfiU «IM)U>X (¥&-7-r*uu>X) wj 
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£ c 4 r . 77WMi ?Sv -f*nu>XTW ' cd*T ti^fa 4 » AtHifc 4 ©ii^^t y * 7 

oW*KD(KUKKffi»ccil3&$*or «>, ^-Q/ttf>&c£D£ [010] *HRW u>X(Djfij*^j£0D^UHSgm 

3W*XU«CjBH-r-5»fe*«II*il>«c < C 4**-?* tsth 

*. [«w«Mtt?)i] 
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[02] (a) I«*fflflj7r ^TW4»tiHM^^ X % 3-^Y^7U-f, 3a-S7-, 4-»6m 
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[0 3] i/^>r>t'-A«SMBUcB d 0»«IB«7 7 ^;<r 1/ -f A»U«H*v^ o b> 

[04 ] Wl77'/^7U^iH70PU>X X4<DPigpi v di-»taM^Rv-f U>Xigffi3&>6 
iBE*T©IHPS (do) 4»ttlffJ¥«v^*nu>X4S * ti'-A^x* h $roDPi3Pg. L-jEBA. 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
designing a collimator array device which can reduce an 
insertion loss due to the change of optical path length. 
SOLUTION: When a beam waist is positioned in the 
intermediate position (d1=L/2) between the flat plate 
micro lens of an emitting side and the flat plate micro 
lens of a light receiving side, a bilaterally symmetrical 
optical path is obtained. Thus, the interval (dO) between 
the fiber array of the emitting side and the flat plate 
micro lens of the emitting side can be made into the 
interval between a fiber array of the light receiving side 
and a flat plate micro lens of the light receiving side as 
they are, thus the design of the collimator array device 
is simplified. Then, when the interval (dO) acting as 
d1=L/2 is calculated, two values, (dO-2) and (dO-4), 
constitutes the interval acting as d1=L/2. Then, the 
insertion loss due to a deviation during coupling can be 
reduced by selecting a shorter value (dO-2). 
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